Spermatogenesis in early and chronic phases of experimental spinal cord injury in the rodent model.
A rodent model was used to study the degree and dynamics of potential spermatogenic alterations during both acute and chronic phases after experimental spinal cord injury (SCI). Sexually mature Sprague-Dawley rats underwent controlled impact SCI by exposure of the thoracic spine, T-10 laminectomy, and intraoperative somatosensory-evoked potential latency and amplitude. A 50 gm-cm SCI was produced in 35 experimental subjects. Sham surgery was performed on 16 control subjects through exposure of the dura without weight drop. SCI was verified by obliteration of the somatosensory-evoked potential following injury and subsequent neurologic assessment (modified hindlimb Tarlov scale) 4 weeks after injury. Flow cytometry with acridine orange as the DNA probe was used to measure potential spermatogenic alterations in testicular cell development and integrity of epididymal sperm chromatin structure between 2 and 20 weeks following SCI. Flow cytometric analysis revealed that nine of the 35 SCI animals demonstrated altered spermatogenesis; it is not clear whether these effects are specific or nonspecific stress related. These responder animals contributed to dramatic differences in relative percent testicular haploid cells (spermatids) and concurrent differences in percent diploid cells at 2, 4, 8, 12, and 16 weeks. Percentages within the three spermatid populations (round, elongating, and elongated) also differed at these time points. The sperm chromatin structure assay (SCSA) revealed significant epididymal sperm nuclear structure differences at 2, 4, and 12 weeks (P < 0.001). These findings are in concordance with our clinical observations of spermatogenesis in spinal cord injured men and suggest that significant spermatogenic deficit may occur, even in the early phase of injury.